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PURPOSE: To surely execute the chemical protection of a photoresist, to spread 
properly* a functional region for giving wettability in a direction to expand 
and to make the smoothness of a cleaning surface reveal by a method wherein 
an aqueous solution coulaiiiiiig iiydrogen fluoride and ammonium fluoride at 
a specified amount is used. 

CONSTITUTION: There is prepared an aqueous solution containing 0 01-8wt % 
hydrogen fluoride and O.0M5wt.% ammonium fluoride. According to the need, 
at least one kind chosen from a group of surface active agents consisting of 
an aliphatic carboxylic acid and its salt; an aliphatic amine and an aliphatic 
alcohol IS made to contain in this aqueous solution. The aliphatic amine which 
is one kmd of the surface active agents is a compound, which is shown by 
UnH.m.iNH, (The m shows an integer of 25 or smaller.], and a secondary 
or tertiary amine. The aliphatic carboxylic acid is shown by CnHzn^.COOH 
the aliphatic carboxylic acid salt is shown by CnH^nMCOON H3R and the aliphat- 
ic alcohol is a compound which is shown by CnHzn+iOH. 
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PURPOSE: To make it possible to decide correctly the lifetime of an etching 
hquid in an etching method, which is employed for a polyimide film and in 
which a hydrazine or the mixed solution of a hydrazine and an amine is used 
as the etching liquid, by a method wherein the oxidation-reduction potential 
of the etching liquid is specified. 

CONSTITUTION: In an etching method, which is employed for a polyimide film 
and in which a hydrazine or the mixed solution of a hydrazine and an amine 
IS used as an etching liquid, an oxidation-reduction potential of the etching 
liquid is maintained in -860mv or lower. The amine is an ethylenediamine 
n xylenediamme. a trimethylene-diamine, a hexamethylenediamine and the like 
and in case the mixed solution of a hydrazine and an amine is used, the mixing 

, ratio of the mixed solution is properly selected according to the purpose because 
an etching rate and an obtainable ^taper angle vary according to the mixing 
ratio. Moreover, the total quantity of the mixed solution may be renewed as 
a method of maintaining the oxidation-reduction potential in -860mv or lower 
or an unused etching liquid of a low oxidation-reduction potential may be nrooer- 
ly replenished. 
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PURPOSE: To dispense with a photolithography ikoccss 'and to dispense with 
a matching margin by a method wherein a silicon oxide film is formed on 
a semiconductor substrate having a protrusion part using a chemical vapor 
grr>wth method, the oxide film on the sidewalls only of the protrusion part 
IS removed using a hydrofluoric acid and thereafter, an impurity is diffused 
in the sitlewall parts only. 

CONSTITUTION: A photolithography process and dry etching are used for forming 
protrusion part la on a silicon substrate 1. Then, a silicon oxide fihn 2 is 
lornied by a CVD method using an electron cyclotron resonance. The film 
(luahty of the formed silic(m oxide film at a silicon oxide film region 'I on 
the sidewalls of Mie pnttrusion i)art la is coarser than that of the formed silicon 
n\i(le tilni at a silicon oxide fihn region 3 in denseness. I-or this, an etching 
lale to hydrogen lluoridt- in the n*gioii -I is large compared to that to hydrogen 
I uoridt; in the region .i. VUrn. llu' silicon oxide film on the sidewalls only of 
the pan la is rrmovcd using hydrog^-ii flu<»ride. boron or j)hosphorus is diffused 
iisiih; Ih.' ivsidual film :fa as a mask for diffusion use and diffused regions 
•» are foi iiK.'d. 
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